In 1891 Ehrlich demonstrated the antimalarial activity of methylene blue and a few years later discovered that trypan red would kill trypanosomes. These disclosures helped lay the foundations of chemotherapy. Since that time many workers have studied the effects of dyes on microorganisms, among them Stearn and Stearn (1924) . Dion and Lord (1944) and Aiquel and Herraro (1948) have shown that basic dyes are toxic to Fusarium culmorum and to two species of Aspergilli. Attempts have been made (by Mietzsch, 1936; Goldacre and Phillips, 1949; and Fischer, 1957) to relate the toxicity of these basic dyes to their structures. Michaelis and Granick (1945) and Michaelis (1947 Michaelis ( , 1949 attempted to explain the toxicity by showing that basic dyes react irreversibly with nucleic acids. Similar studies have been carried out by Neuberg and Roberts (1949) , Steiner and Beers (1958) , and di Marco and Boretti (1950) . Basu and Whitaker (1953) found that acid anid basic dyes were inhibitory to the isolated cellulase of Mlyrothecium verrucaria. A United States patenit issued to Conn (1935) disclosed the use of crystal violet and malachite green for the preservation of cotton fish nets.
In this laboratory we have studied the toxicity of dyes and certain related compounds to six species of wood-destroying fungi selected either because of their vigorous attack on wood or because of their economic importance to the wood-preserving industry. Initial screening was conducted on nutrient agar plates and this paper will deal with the results obtainied.
MATERIALS AND METHODS
All compounds were used in the purest form commercially available. Most (Fischer, 1957) . Apparently the quinoid structure is required, quite possibly because of the necessity, at least in part, for a flat molecular structure as suggested by Albert (1951) and Greenstein (1954) .
Malachite green dye (highly toxic) Valko and DuBois (1945) 
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(b) Alkyl substituents on the amino nitrogen atoms increase the toxicity. Malachite green is more toxic than Doebner's violet and crystal violet is more toxic than para magenta. 0 9 9 0 9 9 8 9 9 9 9 9 0 9 9 3 9 9 Chrysoidine 3R .................... 11325 0 9 9 0 9 9 9 9 9 9 9 9 0 9 9 0 9 9 Malachite green .. 0 3 9 0 9 9 0 9 9 4 9 9 0 9 9 2 9 9 Rhodamine B ...................... 45170 0 9 9 0 9 9 2 9 9 7 9 9 2 9 9 0 9 9
Related Compounds 1-Naphthylamine .
.6 9 9 0 7 9 0 9 9 9 9 9 2 9 9 0 9 9 N,N-Dimethylnaphthylamine . . 4 9 9 0 9 9 3 9 9 0 9 9 0 9 9 0 9 9 N,N-Diethylnaphthylamine . .0 9 9 0 9 9 0 9 9 0 9 9 0 9 9 0 9 9 p-Dimethylaminobenzaldehyde .............. 5 9 -0 9 -0 9 -0 9 -0 9 -0 9 p-Diethylaminobenzaldehyde . ............... 0 9 ----0 9 -0 9 -0 9 -0 9 -p,p'-Diaminodiphenylmethane ........... 0 9 9 0 7 9 0 9 9 0 9 9 4 9 9 0 9 9 p,-Aminobenzophenone . .2 9 -0 9 0 9 -0 9 -0 9 -0 8 p-Dimethylaminobenzophenone .............. 8 9 9 0 0 9 3 9 9 5 9 9 3 9 9 0 3 9 p-Diethylaminobenzophenone ........... 9 9 9 0 0 9 7 9 9 8 9 9 5 9 9 4 8 9 p,p'-Bis(diethylamino)benzophenone .. 4 6 6 3 5 9 0 0 0 9 9 9 6 8 9 9 9 9 3,7-Diaminoacridine ................ 0 9 9 0 9 9 0 9 9 0 9 9 4 9 9 5 9 9
* Numbers indicate approximate diameter of 4 weeks' growth in centimeters with a maximum of 9.
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and methyl violet B is more active than Victoria blue B. Cl (e) The low toxicity of the rhodamines compared to the structurally related brilliant green might be due to the oxygen bridge or to the anionic carboxyl group. None of the simpler related organic compounds were as toxic as the arylmethane dyes and only a few were effective at 100 ppm or less. Poria incrassata was inhibited at 100 ppm by p-dimethyl-and p-diethylaminobenzophenone, and Lenzites trabea was inhibited at a concentration of 10 ppm by p, p'-bis(diethylamino)benzophenone which did not inhibit the other test organisms at 1000 ppm. No explanation is offered for this highly specific inhibition. ACKNOWLEDGMENTS For supplying the generous samples of dyes used in this investigation we are indebted to: Arnold Hoffman and Company, the Chemical and Dyestuffs Division of Koppers Company, the Dyes and Chemicals Division of E. I. DuPont and Company, Dye Specialties, Inc., General Dyestuff Company, and National Aniline Division of Allied Chemical Corporation. SUMMARY The arylmethane basic dyes, particularly those containing three phenyl groups with two p-dialkylamino substituents, appear to be effective fungicides when tested on nutrient agar plates against six species of wood-destroying fungi. Brilliant green (Colour Index no. 42040) and malachite green (Colour Index no. 42000), both available commercially, are the most toxic of the group.
